The role of cytokines and adhesion molecules in axon degeneration after peripheral nerve axotomy: a study in different knockout mice.
The loss of axons and axonal dysfunction has become of outstanding interest with respect to degenerative and inflammatory diseases of the central and peripheral nervous system. In particular in terms of demyelinating diseases such as multiple sclerosis it is important to know the mechanisms which are responsible for the degeneration and destruction of axons. Here we focused on the loss or preservation of axons after induction of Wallerian degeneration in transected mouse sciatic nerves. We examined the distal transected nerve segments of different knockout mice (ICAM-1; TNF-alpha; iNOS; IL-6) 6 days after axotomy. Despite a distinct number of invading macrophages which phagocytosed most of the myelin and axonal debris, we were able to demonstrate, that animals which are deficient for the cell adhesion molecule ICAM-1 and the cytokine TNF-alpha showed a significantly higher number of preserved axons within the degenerating distal nerve stump. Since macrophage invasion is known to be impaired in the absence of ICAM-1, these data indicate an essential role of these cells and their secreted factors, namely TNF-alpha, but not nitric oxide or IL-6 in the destruction of the axonal cytoskeleton in the peripheral nervous system.